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(54) OBSERVATION DEVICE 

(57)Abstract: 

PURPOSE: To provide a construction for an observation 
device such as a borescope and an endoscope which 
has more slender portion including an image transmission 
body and accurately and effectively illuminates a 
necessary part, is easily attachable and detachable and 
is unitized. 

CONSTITUTION: Illuminating light given by an optical 
source system is converged onto a light exit end face of 
the image transimission body and is made incident on 
the body. An illuminating system is configured so that 
the illuminating light, which is made incident on the body, 
illuminates an observation object through the 
propagation in the body. The illuminating light from the 
light emitting source is light guided by plural optical 
fibers 7 to form the light source system, The tip 
sections of the optical fiber bundles, in which a unit 
bundle has an arbitrary number of fibers, are placed in a 
ring shape. Condenser lenses 13 and 14 are provided 
corresponding to the unit bundles placed in a ring shape "' ' 

and the illuminating light from the bundles is converged in a ring shape at the peripheral section 
of a light exit end face 1 9i of an image transmission body 1 9. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Have a long and slender image transmission body for incorporating an image of an 
observation object, and have an illumination system for illuminating an observation object, and 
the illumination system, Illumination light given in a light source system is entered in an image 
transmission body in condensing from the ejection end face of an image transmission body, It is 
the viewing device currently formed so that an observation object may be irradiated with 
illumination light which entered into this image transmission body by the propagation in an image 
transmission body, While forming a light source system by two or more optical fibers which carry 
out the light guide of the illumination light from a light source and this light source, and making 
two or more optical fibers into a unit bunch by a proper number and arranging a tip of each of 
this unit bunch annularly, A viewing device characterized by making it correspond to annular 
arrangement of this unit bunch, forming a lens for condensing, and making it make an edge part 
of the ejection end face of an image transmission body condense illumination light from an 
optical fiber annularly with a lens for condensing of this annular arrangement. 
[Claim 2]Have a long and slender image transmission body for incorporating an image of an 
observation object, and have an illumination system for illuminating an observation object, and 
the illumination system, Illumination light given in a light source system is entered in an image 
transmission body in condensing from the ejection end face of an image transmission body, Are 
the viewing device currently formed so that an observation object may be irradiated with 
illumination light which entered into this image transmission body by the propagation in an image 
transmission body, and a long and slender thin diameter section and a major diameter formed in 
an end of this thin diameter section in one are included, and. Between a thin diameter section 
and a major diameter, a path changes continuously, and a refractive-index-distribution type 
optical transmission body which has a continuous diameter changing part accompanied by a 
successive change of a refractive-index-distribution state corresponding to a successive change 
of this path is used for a light source system, A viewing device characterized by making it 
irradiate the ejection end face of an image transmission body with illumination light from a light 
source in which this optical transmission body was entered from the end face of a major 
diameter from the end face of a thin diameter section. 

[Claim 3]The viewing device according to any one of claims 1 to 2 using a refractive-index- 
distribution type image transmission body as an image transmission body. 
[Claim 4]A refractive-index-distribution type image transmission body contains a long and 
slender thin diameter section and a major diameter formed in an end of this thin diameter 
section in one, and. The viewing device according to claim 3 which is what a path changes 
continuously between a thin diameter section and a major diameter, and has a continuous 
diameter changing part accompanied by a successive change of a refractive-index-distribution 
state corresponding to a successive change of this path. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the viewing device used for observation of the 
viewing device or structure of medical application like an endoscope, the internal structure of 
various equipment, etc. 
[0002] 

[Description of the Prior Art]Viewing devices used for observation of the endoscope of medical 
application or a structure, the internal structure of various equipment, etc., such as a bore scope 
thru/or an image scope, have a thin figure portion which contains a long and slender image 
transmission body like a refractive-index-distribution type image transmission body or the image 
transmission body of an image fiber or relay lens structure, for example. 

This thin figure portion is inserted in the inside of the body or the inside of apparatus, and is 
observed. 

So, the thin figure portion serves as one certain thing of the performance element of these 
viewing devices more thinly. 

[0003]These viewing devices are provided with the self-illumination system which generally 
makes a light guide the optical fiber bundle which the thin figure portion was made to meet. 
The right and wrong of this illumination system influence that performance greatly. 
It is required that a required part can be illuminated correctly and efficiently concrete, for 
example. For this reason, increase of process cost is to require accuracy high about processing 
of the end for Lighting Sub-Division of a light guide, and to be caused as a result. 
[0004]In the case of the endoscope of medical application, etc., if it can do for prevention, such 
as infection, to detaching-unit-ize a portion with a possibility of touching human body tissue and 
body fluid, i.e., a thin figure portion, and to consider it as a disposable type is desired strongly. 
However, since the light guide of the self-illumination system has structure mechanically united 
with the thin figure portion in the conventional endoscope etc., Detaching unitization of a thin 
figure portion has difficulty, and even if detaching-unitHzing is possible, heavy price-ization of 
the unit will not be able to be avoided, but it will become difficult to consider it as throwing away. 

[0005] 

[Problem(s) to be Solved by the Invention]About the object for viewing devices with the thin 
figure portion which this invention was made against the background of such a situation, and 
contains a long and slender image transmission body, the thin figure portion is made to a thinner 
thing, and more exact and efficient Lighting Sub-Division of a required part is possible, 
Detaching-unit-izing of a thin figure portion is still easier, and, moreover, let structure which 
enables processing of this detaching unit by low cost which is suitable for throwing away be an 
offer plug. 
[0006] 

[Means for Solving the Problem]In this invention, have a long and slender image transmission 
body for incorporating an image of an observation object, and. About a viewing device provided 
with an illumination system for illuminating an observation object, make the ejection end face of 
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an image transmission body condense illumination light given in a light source system, and an 
image transmission body is entered, that illumination system being formed so that an observation 
object may be irradiated with illumination light which entered into this image transmission body 
by the propagation in an image transmission body, therefore, While forming a light source system 
as one structure by two or more optical fibers which carry out the light guide of the iilumination 
light from a light source and this light source, and making two or more optical fibers into a unit 
bunch by a proper number and arranging a tip of each of this unit bunch annularly, Make it 
correspond to annular arrangement of this unit bunch, form a lens for condensing, and make it 
make an edge part of the ejection end face of an image transmission body condense illumination 
light from an optical fiber annularly with a lens for condensing of this annular arrangement, and 
as other structures, A long and slender thin diameter section and a major diameter formed in an 
end of this thin diameter section in one are included, and a path changes continuously between a 
thin diameter section and a major diameter, and a refractive-index-distribution type optical 
transmission body which has a continuous diameter changing part accompanied by a successive 
change of a refractive-index-distribution state corresponding to a successive change of this 
path is used for a light source system, He is trying to irradiate the ejection end face of an image 
transmission body with illumination light from a light source in which this optical transmission 
body was entered from the end face of a major diameter from the end face of a thin diameter 
section. 

[0007]Each of such structures are what used an image transmission body which is a 
transmission line of an image also [ transmission line / of illumination light ], and illumination light 
which entered from the ejection end face of an image transmission body will spread inside of an 
image transmission body in an opposite direction with image light, will eject it from an incident 
end face of an image transmission body, and will illuminate an observation object. As a result, an 
image incorporation range and an illumination range are in agreement, and more exact and 
efficient Lighting Sub-Division of a required part is attained. It becomes unnecessary to make a 
light guide of an illumination system meet a thin figure portion like before, and the thin figure 
portion is made to a thinner thing. Since the main element requires only an image transmission 
body, in detaching-unit-izing of a thin figure portion, detaching-unit-izing is easy, and, moreover, 
the low cost-ization can be attained to it. 

[0008]It can send in into an image transmission body, without producing interference which 
becomes an obstacle to an image transmission system about more powerful illumination light in 
the case of structure which combined an optical fiber and a lens for condensing especially. 
Namely, since an edge part of the ejection end face of an image transmission body is made to 
condense illumination light from an optical fiber annularly with a lens for condensing of annular 
arrangement and he is trying to use a periphery of an image transmission body effectively, It 
becomes sendable into an image transmission body of powerful illumination light, without 
affecting image light ejected from the ejection end face of an image transmission body. 
[0009]It can send in into an image transmission body, without producing interference which is an 
easy structure and moreover becomes an obstacle to an image transmission system about very 
powerful illumination light, in using an optical transmission body which has a continuous diameter 
changing part. Namely, this optical transmission body has a self-condensing function by that 
continuous diameter changing part, Supply of illumination light in light-gathering power 1000 
times the number [ hundreds - ] of this is possible by enabling condensing for magnification 
according to a ratio of a cross-section area of a major diameter, and a cross-section area of a 
thin diameter section, for example, considering a path of a major diameter as cm order, and 
considering a path of a thin diameter section as an order below mm. Since influence on image 
light ejected from the ejection end face of an image transmission body will become what can be 
disregarded even if this thin diameter section comes to cover the ejection end face of an image 
transmission body if a thin diameter section is very thin like below mm, The central part of the 
ejection end face of an image transmission body is made to face the end face of a thin diameter 
section directly, and it becomes possible to take the easiest structure [ say / irradiating with 
illumination light to inside of an image transmission body ]. 

[0010]To a long and slender image transmission body, about both structure using the above- 
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mentioned lens for condensing, and structure using a self-condensing type optical transmission 
body. Although it is preferred to use a refractiveHndex-distribution type image transmission 
body, said image fiber, a relay type image transmission body, etc. other than this refractive- 
index-distribution type image transmission body can be used, for example. 
[001 1]A long and slender thin diameter section and a major diameter formed in an end of this 
thin diameter section in one are included in a refractive-index-distribution type image 
transmission body, and. It is still more desirable if a refractive-index-distribution type image 
transmission body which a path changes continuously and has a continuous diameter changing 
part accompanied by a successive change of a refractive-index-distribution state corresponding 
to a successive change of this path is used between a thin diameter section and a major 
diameter. That is, according to such a refractive-index-distribution type image transmission 
body, since the path of the ejection end face is large, more illumination light can be entered 
efficiently, and the more powerful Lighting Sub-Division power can be obtained. 
[0012]The above refractive-index-distribution type optical transmission bodies of different 
diameter structure can be formed by the interface gel polymerizing method, when using a 
polymer raw material. The fundamental process of this interface gel polymerizing method is as 
follows. 

[0013]Namely, several monomers as for which the interface gel polymerizing method differs in a 
refractive index and molecular size, respectively or an unreacted nature child's mixed liquor, It is 
made to polymerize with specific directivity by use of a gel effect within a polymerization pipe 
formed with a high material of a monomer in mixed liquor, an unreacted nature child, and 
compatibility, for example, a specific monomer of mixed liquor, an unreacted nature child or the 
mixed liquor itself, and an affiliated polymer raw material, According to a difference of the 
diffusibility of each monomer in this polymerization process or an unreacted nature child. 
Refractive index distribution in a radial direction is given by carrying out mixed distribution of 
several monomers or unreacted nature children from whom a refractive index differed, 
respectively by a ratio which applied on the outskirts and is eventually different from a medial 
axis of a polymerization pipe (for example, JP,H4-97302,A, JP,H4-97303,A). 
[0014]As the technique of enforcing such an interface gel polymerizing method, there are an 
injection method and a dropping test, for example. An injection method is the method of 
polymerizing all pouring in a monomer of a complement, or an unreacted nature child's mixed 
liquor into a polymerization pipe at once, and rotating a polymerization pipe. On the other hand, a 
dropping test is a method advances a polymerization for every dropping and it was made to fill a 
polymerization pipe with a polymer solid eventually, trickling mixed liquor of a monomer or an 
unreacted nature child with the specified quantity in a polymerization pipe. 
[0015]To a method of forming an optical transmission body by this invention using the above 
interface gel polymerizing methods, the following two kinds of methods are possible. One is the 
pure extending method and it is a method adapting a technique regularly used as a process of 
the conventional optical fiber. A long and slender thin diameter section is formed by forming an 
intermediate (called preforming) in cylindrical shape of uniform thickness using an injection 
method or a dropping test first, carrying out heat softening of the end side of this intermediate, 
and subsequently, specifically extending it selectively. It being important as this invention is 
forming a continuous diameter changing part which it is made to leave in one with a thin 
diameter section as it is by having used a part of intermediate with a thick path as a major 
diameter, and controlled a state of path change by enlargement between a major diameter and a 
thin diameter section here. Thus, so to speak in a continuous diameter changing part controlled 
by predetermined state, a refractive-index-distribution state in an intermediate changes 
continuously in the shape of similarity corresponding to continuation change of a path. 
[0016]Other one is the mixing method and it differs from said pure extending method in that a 
plastic element is taken in to processing of an intermediate. An intermediate is formed using a 
polymerization pipe fabricated in preliminary shape used as a skeleton of shape of an optical 
transmission body specifically eventually made profitably like, this intermediate is processed like 
the aforementioned pure extending method, and the target optical transmission body is obtained. 
A dropping test is used for formation of an intermediate in this case. That is, a polymer solid is 



JP,06~250104,A [DETAILED DESCRIPTION] 



4/6 /<— V 



formed, mixed liquor of a monomer or an unreacted nature child being dropped one by one under 
a predetermined control condition in a polymerization pipe fabricated in preliminary shape. In a 
continuous diameter changing part of a polymerization pipe beforehand given in this process, 
Mixed liquor of a monomer dropped one by one or an unreacted nature child polymerizes under 
conditions of a different path for every dropping, mixed distribution ratios of a different-species 
monomer or an unreacted nature child differ according to a difference of path conditions in this 
polymerization, this is piled up, and a successive change of a refractive-index-distribution state 
is obtained. 

[0017]As a polymer raw material which can be used by the interface gel polymerizing method, 
the following is possible. MMA (Methyl Methacrylate and molecular size;104.4, refractive- 
index;"! .492), BBP (Benzyl n-Butyl Phthalate and molecular size;301.1, refractive-index; 1.541), 
BzMA (Benzyl Methacrylate and molecular size;180.0, refractive-index; 1 .562), VB (Vinyl 
Benzoate and molecular size;145.9, refractive-index; 1 .578), PhMA (Phenyl Methacrylate and 
molecular size;162,8, refractive-index; 1 .570) and VPAc (Vinyl Phenylacetate and molecular 
size;1 63.2, refractive-index; 1 .567). 
[0018] 

[Example]Hereafter, working example of this invention is described. The image pick-up implement 
1 with which this working example is an example about the video-type viewing device which 
consists of a monitor display besides the figure which carries out the repeat display of the image 
of the observation object caught with the image pick-up implement 1 shown in drawing 1 which 
used the solid state image pickup device, and this image pick-up implement 1, and the feature of 
this invention is included consists of the body part 2 and the image transmission body unit 3. 
[0019]The body part 2 is cylindrical, and build the camera unit 4 in the inside, and. The optical 
fibers 7 and 7 of a large number which build in the light source system unit 5 which forms the 
light source system which is a part of illumination system, and are contained in the signal cable 6 
and the light source system unit 5 from the imaging unit 4, and the light source cable 8 which 
bundled .... are installed outside, respectively. 

[0020]The imaging unit 4 provides the diaphragms 1 1 and 11 for prevention of the solid state 
image pickup device 10 of a camera unit, the flare, etc., etc. in the inside of the protection- 
from-light pipe 9 to which the front end part is thin to conical shape, as shown in draw ing 2. 
[0021 ]The optical fibers 7 and 7 of a large number to which the light source system unit 5 
carries out the light guide of the illumination light from an external light source, and It 
consists of the condensing system unit 12 for making the edge part of the ejection end face 19i 
of the below-mentioned image transmission body 19 carry out image formation of these optical 
fibers 7 and 7 and the illumination light of .... ejected from an apical surface, i.e., an irradiation 
end side, in a circle, and condensing. 

[0022]The condensing system unit 12 is what attaches the collimating lens 14 which the image 
formation lens 13 was made to correspond to the proper number and each of this image 
formation lens 13, and was provided to the frame without front fork which omitted the graphic 
display, He is trying for the optical fibers 7 and 7 and the optical fiber bundle 7b made into the 
unit by the proper number from .... to correspond to each collimating lens 14. And the illumination 
light L by which image formation was carried out with this condensing system unit 12 will enter 
into the image transmission body 19 from the edge part of the ejection end face 19i, will spread 
that inside, and will irradiate with the observation object M. 

[0023]The image transmission body unit 3 arranges the cover glass 17, the object lens 18, and 
the refractive-index-distribution type image transmission body 19 from a tip in the long and 
slender protective tube 16 at order, and it has attached the screwing member 20 to the base 
end of the protective tube 16. 

The body part 2 enables it to be detached and attached via this screwing member 20. 

[0024]It is an example using the refractive-index-distribution type image transmission body 30 of 
a structure special as modification of above-mentioned working example which is shown in 
drawing 3. That is, this image transmission body 30 has the structure in which the continuous 
diameter changing part 35 to which a path becomes small continuously towards the thin diameter 



JP.06-250104.A [DETAILED DESCRIPTION] 



5/6 ^-v 



section 34 side was formed from the major diameter 32 side between the short major diameter 
32 by which that end face was made the ejection end face 31 , and the long and slender thin 
diameter section 34 by which that end face was made the incident end face 33. 
[0025]Although transmission of an image is made by optical-path locus T as shown with a 
dashed line in a figure and the image which entered from the incident end face 33 like the usual 
refractive-index-distribution type image transmission body in the thin diameter section 34 is 
transmitted by actual size, this image transmission body 30, It applies to the major diameter 32 
from the continuous diameter changing part 35, and expands gradually, and image formation is 
eventually carried out to 10 f of acceptance surfaces of the solid state image pickup device 10 
as an image of the magnification according to the ratio of the path of the ejection end face 31 
and the incident end face 33. 

[0026]On the other hand, the illumination light L from the condensing system unit 12 which 
enters from the ejection end face 31 will spread the inside of the image transmission body 30 to 
this image transmission body 30 for reverse with the above-mentioned image transmission, and 
will irradiate it with an observation object from the incident end face 33. That is, it will irradiate 
with an observation object from the incident end face 33 of a byway, the illumination light which 
entered being condensed in the continuous diameter changing part 35 from the ejection end face 
31 of a major diameter. Since according to such an image transmission body 30 the illumination 
light from the condensing system unit 12 can be entered efficiently and image transmission body 
30 the very thing moreover has light-gathering power, the very powerful Lighting Sub-Division 
power can be obtained. 

[0027]Although he is trying to produce in this example in 10 f of acceptance surfaces of the 
solid state image pickup device 10 which has an image formation face of the image transmission 
body 30 in the position which is distant from the ejection end face 31, By adjusting the relation 
between the distance of the incident end face 33 and the ejection end face 31, and the pitch 
number of optical-path locus T\ an image formation face can be produced on the ejection end 
face 31. However, it is necessary to establish an image formation system between the solid state 
image pickup devices 10 in that case. Although the major diameter 32 which has a certain length 
in the image transmission body 30 of this example is formed, the structure where it is not 
necessary to necessarily form such a major diameter 32, and the ejection end face 31 is given to 
the end of the continuous diameter changing part 35 is also possible. 

[0028]What is shown in drawjng_4js the example which used the image transmission body 30 in 
the 2nd working example of the above, and the optical transmission body 40 of the same 
structure for the condensing system of the light source system. Namely, the short major 
diameter 42 which has the 1st end face 41 (it corresponds to the ejection end face 31 of the 
image transmission body 30) where the optical transmission body 40 used for the condensing 
system was made into a diameter of about 1 cm, It is the structure in which the continuous 
diameter changing part 45 was formed between the long and slender thin diameter sections 44 
which have the 2nd end face 43 (it corresponds to the incident end face 33 of the image 
transmission body 30) made into the diameter of about 0.5 mm. 

The illumination light is transmitted in condensing like the image transmission body 30. 

[0029]This optical transmission body 40 by bending that thin diameter section 44 by the pliability 
which it has, The 1st end face 41 faces the ejection end face of the optical fiber bundle 47, and 
on the other hand, the 2nd end face 43 changes into the state of facing the abbreviated central 
part of the ejection end face 19i of the image transmission body 19, and you are made to be 
placed between it between the ejection end face of the optical fiber bundle 47, and the ejection 
end face 19i of the image transmission body 19. That is, the illumination light L from the optical 
fiber bundle 47. It enters into the optical transmission body 40 from the 1st end face 41, and it 
ejects from the 2nd end face 43 to the ejection end face 19i of the image transmission body 19 
as powerful illumination light condensed about 400 times by simple calculation in the continuous 
diameter changing part 45, the inside of the image transmission body 19 is spread further, and it 
irradiates with an observation object. 

[0030]It is a modification of working example of d rawing 4 which is shown in drawing. 5, and it is 
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the example which used for the light source system the optical transmission body 50 which has 
the thin diameter section 54 long enough. Namely, in this example, it differs from the optical 
transmission body 40 in working example of drawing having been used as a condensing system 
of a light source system, After the continuous diameter changing part 55 is condensed, he is 
trying to be led by the thin diameter section 54 long enough even in the ejection end face 19i of 
the image transmission body 19 in the illumination light L from the light source Ls into which it is 
made for the major diameter 52 of the optical transmission body 50 to face the external light 
source Ls directly, and it entered from the 1st end face 51 of the major diameter 52. 
[0031]Although the refractive-index-distribution type image transmission body was used for the 
image transmission body in each above working example, In addition, the image transmission body 
60 of the image fiber known well, for example or relay structure as shown in drawing 6, i.e., the 
image transmission body etc. which repeat actual size image formation with two or more lenses 
61a and 61b arranged to series, and transmit an image, can be used. 
[0032] 

[Effect of the Invention]Since he is trying to use the long and slender image transmission body 
which is a transmission line of an image also [ transmission line / of the illumination light ] as the 
viewing device by this invention has been explained above, More exact and efficient Lighting 
Sub-Division of a required part is possible, and a thin figure portion is made to a thinner thing, 
and detaching unitization by the low cost of a thin figure portion is enabled further. And by 
considering it as the structure using the optical transmission body which has the structure and 
the continuous diameter changing part which combined the optical fiber and the lens for 
condensing especially, Since it can send in into an image transmission body, without producing 
interference which becomes an obstacle to an image transmission system about the more 
powerful illumination light, the above-mentioned strong point can be demonstrated more 
effectively. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]A side view including the partial section of the image pick-up implement by one 
working example of this invention. 

[Drawing 2]The partial expanded sectional view of the image pick-up implement of drayving 1. 
[Dra win g 3]The partial lineblock diagram of the image pick-up implement by the 2nd working 
example of this invention. 

[prawing...4]The partial lineblock diagram of the image pick-up implement by the 3rd working 
example of this invention. 

[Dr awing 5]The partial lineblock diagram of the image pick-up implement by the 4th working 
example of this invention. 

[Drawijrig_6]The sectional view of the image transmission body by other examples. 
[Description of Notations] 

1 Image pick-up implement 

2 Body part 

3 Image transmission body unit 
5 Light source system unit 

7 Optical fiber 

7b Optical fiber bundle (unit bunch) 

10 Image sensor 

10 f Acceptance surface 

13 The lens for image formation 

19 Image transmission body 

19i Ejection end face 

30 Image transmission body 

31 Ejection end face 
33 Incident end face 

35 Continuous diameter changing part 

40 Optical transmission body 

41 The 1st end face 
43 The 2nd end face 

45 Continuous diameter changing part 
M Observation object 
L Illumination light 

[Translation done.] 
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DRAWINGS 



[Drawing 6] 

61a 61b 




[Drawing 2] 
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[Drawing 4] 
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[0002] 

*3 9. ^(Dmmv^^f^mM<D\HUKWA\^xmM 



So 

[0 0 0 3] rtt^CDM^gf^ — JRI^ 

[0 0 0 4] ESefflcortft^^S^teifi. ^ 

mm co ssjt co ^ m #e*l tfA*«^« ^ » tb 5 
^ »#sb^ i: mm m u £ * o -c ^ 5 <o 

[0 0 0 5] 

^t>co{c-e^, ^fc^^^tiS^co J: r> jEffllJLo^j^W* 
[0 0 0 6] 

m & mm~r £ re fig r^^ ^{i x. x tz §«Sgllcov ^ 

m^<D^T4s<&m^<D^mxm±jfcb u ^- ^ 

mmm^M^^^xM^tm^^x^m^, -(ommz 
m<DM^tm u><xicxyt-7T^/<£ v (Dmm^m^ 

fcm?>m&b IT, n co^gl5co— iSic 
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[0 0 0 7] &<^£2tBST*;fo5flfce 
ffibT«Ml%£fla^5^il-ft5o 

60 ^ -r htf-f v&m&^ft^fr^&i&m&teK ft 9. 

[0 0 0 8] ^ r ^^£*^ffli^X^m^a- 
te^fc«3t<^4&#l-i* . £ 0 &*ftJ&K3te£«e2l3y- 
b^» t ft 6 J: 5 ftT#&-4: C^ri:^< ft^** 

XicT * ^ r -f ^ <t 9 ^HSM^feSr^eSI^At tii«S® ^ 

mw>*¥^<om y> ^h^^m ^ ft & 0 

[0 0 0 9] £fc. ^K@3E'ffc:SiJSr*i-S3t j ESIfrSr 

b a> t> Sc*f bUMF £: ft 3 £ 5> ft ^8* Sr £ b 3 ~ 

<bft<. ttMSS&ffc'f id^SM^ t^T'tSo - 

■sit^irft^o 

[0 0 10] _blB(0^3feffiu>'XSrfflv^^fflF3gXT^ge 

[ooii] m$T^friGM<D&&i£fcfctt:^ ifiv^ag 



% wtmmt &rf* 5 seatt^^ec ur ft a ® #r*# 

(OJ;5ft/SW^*M«eSlfl=t-J:Si:. SffiSS^ 
[0012] ±gEtf>.J: 5 ft*ffi»JgcoJB*T*^*Sl^3t 

[0 0 13] EP^>. *igy/^S^ffi^. ^:tt^JxH*f* 

^co^ftofcm^^ey ^—JL\ttfcJ&&fr^F&Mz%&tih 
^fi^o^^tt^^j^^^^^itTMfto^it^T^^ 

^ #l¥4-9 7 3 0 3t) o 
[0014] rcoj;5 ft^cg^S^ffiSr^Jfii-S^ffi 

[ooi5] &±(D£?te^m<?^M&m&m^^x^m 

§ o ^flcKl-f^:. 5feTjiAffi3tt^JBTfeSrfflv^-C*rafr 
0 \c b . 5.0 A@S15 ^ jMSSB k<Dmi^\^W^L.lc£& 

^^bTs^awa^tcs^ic^fb-rao 
[0016] m<o—o&$ v ? ^Wff^nri^ 
j5g?gKlftS : ^^^ <9 Atu6 ^"eStlfSMSttffi t Sft 

«■ t ft 5 "HlftJ bfcffi^W ^ffiv^T^f^ffSr 
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twlSl: ptp * C ^6 V N T „ j'ilixiS T $ zi -o ^t- y -v — X fr^^cR 

[0017] ^m^m^mxm^^^. k&°v%z>tfv 

MA (Methyl Methacrylate, 551^4 X; 104. 4, ffijf 
% 1.492) , BBP(Benzyl n— Butyl Phthalate, 
~^X;301. 1, BSf^; 1-541), B z MA (Benzyl Meth 
acrylate, ^H^-f X; 180. 0, JBJSt^;1. S62) , VB (V 
inyl Benzoate, X; 145. 9, JBSf^; 1.578) . 

PhMA (Phenyl Methacrylate, ^ft-YX; 162. 8, JB 
JW; 1.570) , VPAc (Vinyl Phenylacetate, 
-TX;163.2, 1.567) „ 

[0018] 

mtmwffi.mm^&m^izm 1 ic^-ra^ 1 

Ml ^ffi^fcffi^%^SrS^^^-t"-5ia^^)^^^ 

X\ *»W^W«36S$*tL5llHft*ltt, **{JS2t« 

GSft:^^ h 3 J; 9 ftot^S, 
[0 0 19] *flcSB2fi. fSt£T\ ^<Z>rt3WC#;rf ^ 

fo%^W:o>yt7T^s<7 ^ 7 N Sr*:tofc3tJSg^r— X 

[0 0 2 0] y h 4 te % 12 j: 5 tc, iff 

<t>m*> 11. 11. ^SrKtt-C*oTV^5 0 

[0 0 2 1 ] ^fcjK^— y h 5 ^ ^eo3§3fejgj&><bJRl 
M3tSr*3t*t-5^^3t^T^^7. 7. ^ nix 

e>Jtffl*^«B8w*sr«ao«e^i g^aisffii 

[0 0 2 2] M^^^y h 1 2tt\ gfl/yXl 3^ 

7, ^b5Si:co*»[-ewit u 



te. Mtassffii 9 i^^as^^^e^i 9 (cam 

S 0 

[0 0 2 3] ^fe^£M--:y h 3f*. ^»ffil 6 

ftOTSf?^S^teS* 1 9 ir^fci. {S 

SfiS 1 6CDS^«i^a5W2 0 ^MWT^oT:fc 

[0 0 2 4] I3i^il ±jE^fe#Stf>^gi: LT 

itU3 5^mi^rcmmt^^xh^ 0 
[0025] ^<DjgL&mfc3 m^i^i &mmx^ 

^{^3 5fat>tt£%$3 2(C^ftr^^^ttAU, 
WKi2MHj*8ffi3 1 tAMSB3 3 (Z^tQifcspiaS l^fc: 
®*cr>^^ Ltiffiti^ 1 0 ^S7fe® 1 0 f 

[0 0 2 6] — ^ ^iO&e^ 3 0 JcStHJ«Sffi 3 1 a> 
N 1 2£*)<Dmm%: 1 L^ JtfS 
f£i£fa # tf^feSlfls: 30^ Srfel» b T Altigffi 
3 3 Ai^^^ft ^ttoIi ^ o I c |C 0 v x yviS^y 

#ttU^®3 1 AW bfcfig^3t ^SaS^^^YkSP 3 5 
^^oV^r«^:^ttoo/^@<DAM^®3 3^&m^Sr 
flBIti- Setter So -COJ: 5*^feSI#:3 0 1CJ:S 
MH£^*-=-v h l 2^^«PmW t J:<AM$ 

[0 0 2 7] fS5, CcO0iJ"C^&^ff 3 OCO^ffi^M 
m^ffi3 1 ^eBlttfcffigtCl&aH'l*:*^^-! OCD^ 
3fell 0 f tc^feC^ J; 9(c^|^TV^5^. ASt«SS3 3 
£3+m«B®3 1 <hoffigf ir^K^iST 7 c^e^fti:^ 

mm&mm-tz> ^tic x ttm^®3 i_htc*s»®sr 

m$3 2&Bf&£ftX\,^Z>&. Ufcc^J;54^i 
^3 2SrKttS^ti*<. ^f¥if£^{t^3 5 cd— ^ 

[0 0 2 8] El4^-t-C0f^ JifBm2coH16fia|(cjott 
Sfe^fr3 0 ^^coa^tc07fe{^#:4 0 ^TfeM^c/) 

&4 0^ mi cm^Sgt^tlfcf 1«4 1 (#fe 
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5£f£3 0^«m^iW3 1 tc*ff£>-T5) Sr*i"5®V^S 
M4 2 mo. 5 mmCOmkt 2 Sftffi 4 3 

fe^^3 0C0A5tSSffi3 3td^i-5) £¥pr££0fi^ 

[0 0 2 9] rc0^:fe^-ft:4 ^rtt^^o^ftttT? 

#&®4 3&m^mt$l 9 <7?ltttlSSffi 1 9 i ^m&tp^SB^ 

9c^StttJigrBi 9 i t<om\C'St'iE^htbX 

1 i^ffi 4 1H ^Sft 4 o ^ Att U ^Kf^ft^ 
4 5^^^rWftS^4 0 0ffiF^3t$ttfc^* 
figPJ^ ^ bTS 2 4 3 3> b^HS^ffc 1 9 (OMltiM^ 
1 9 i tcM^U £M-M£Sfrl 9rtlr«ttti 

[0030] i5i^toij[, m4comm$w&m 

X\ +^{cSv^@a5 5 4^~r£7fcfe5£{*5 OSr3fc3S 
^(cfliv^cfi3J-e*>5o SP^>, rotate. gHO^Jfe^i 

5l3feaSL s MiffffilffiipJ: Sfcisti^ *M$ft5 2<omi*& 

&mtM 5 5 j&s^^fc^ 5 4 EC 

J: 9 ^e^* 1 9 ^)M1±1SI 1 9 i {^^-e*^tt5 <t 5 

[0031] &±<D&nMMxnm&mmzm$Tm&iu 
# y «^tc>^e^f* 6 0, 9 ittzajME^i bfcis 

[0 0 3 2] 



k*t Z> Z k \z £ V * J: 

[0ffi<z>«¥*KW] 

[0 1] **PJco-^fiJE-i:6»^0— SPSffffiS:^ 

[0 2] ia i ©SMfejrCoSfB^st^cWffiigo 

[B3] *IS|l3coff20*lfe««^J:S«ft^©«S^«* 

So 

[H4] ^f^cogg 3 coism^ x. %WtWtM;<Dnftm& 
[las] *^^oo^4^^m^ic x z>WL&M;<onftmf8. 

Ho 

[06] ffiOWi-J:§^e^ffO»ftij[lIo 

1 tt&H: 

2 

3 tteS^nj; b 

7 b 3fc77^f^ 

1 0 

1 0 f S3tffi 
13 Sftffil/yX 
1 9 

1 9 i Mfflffl 
3 0 «H2i£#: 
3 1 AtffiJBffi 

3 3 A»« 

3 5 ^WS^blfB 

4 o 

4 1 mi 

4 3 fg2«Sffi 

4 5 *»g«jS3g>ft:*S 

M Hf^fe 
L flg^3t 



[B6] 




[Ell] 



[02] 



[HI 3] 
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